Functional disorders of the vocal cords can present with acute, dramatic upper airway obstruction, with features mimicking asthma or functional dysphonia. We report the case of an eighteen-year-old female with acute airway obstruction initially misdiagnosed as asthma. Laryngoscopy, bronchoscopy and psychiatric assessment confirmed a diagnosis of functional disorder of the vocal cords. Although a diagnosis of exclusion, it must be borne in mind in order to reduce unnecessary medical therapy and surgical intervention. It is only with the correct diagnosis that patients can receive appropriate therapy.
Sudden upper airway obstruction is a lifethreatening disorder with multiple causes. It often requires anaesthetic involvement to aid in airway management. We present an unusual case of airway obstruction which was secondary to a functional disorder of the vocal cords. This disorder may also present with wheeze mimicking asthma or with dysphonia.
CASE REPORT
An eighteen-year-old female presented to the outpatient ENT clinic for further investigation of a hoarse voice. Six months previously she had been diagnosed with vocal cord nodules by endoscopy. Her hoarseness had been increasing over the three weeks prior to her appointment. The patient's past medical history included asthma, which had also been increasing in frequency and intensity over this three-week period. Medications included regularly inhaled beta-2 agonists, inhaled anticholinergics, and more recently a course of oral steroids. Despite these measures, her asthma was occurring two to three times per day, with each attack lasting about twenty minutes. Each attack was rapidly terminated with her usual medication. During one event, however, she required treatment from the ambulance service and on this occasion her asthma symptoms were terminated by oxygen alone. Between attacks, she experi-enced no dyspnoea, and was able to function normally.
On arrival at the ENT clinic she became acutely short of breath with marked stridor. She was transferred immediately to the Emergency Department where she was observed to be in severe respiratory distress and unable to talk. There was a marked tracheal tug, inspiratory and expiratory stridor, and poor air entry to both lung fields. Her haemoglobin oxygen saturation was 100%, pulse rate was 105/min, and blood pressure was 100/70 mmHg. The diagnosis of upper airway obstruction was made and the patient given supplemental oxygen, nebulized adrenaline (1 mgx 3) and hydrocortisone 200 mg IV. There was minimal improvement over ten minutes and the patient was transferred to theatre for urgent bronchoscopy.
On arrival she was extremely restless and agitated. She had a pulse rate of 115/min, BP 120/80 mmHg and an oxygen saturation 83% on 10 litres/min of oxygen via a Hudson mask. Marked inspiratory stridor was present. External examination of the neck was unremarkable except for considerable tracheal tug. The electrolyte profile was within the normal hospital limits and although attempted, arterial blood gas samples were not able to be obtained. Mask CPAP using a 10 cm H 2 O PEEP valve was applied. Immediately the stridor ceased and the oxygen saturation increased to 97%.
Following topical anaesthesia to the nasal mucosa the ENT surgeons performed a transnasal endoscopy, which showed adduction of the false and true cords in both inspiration and expiration. Due to poor patient co-operation, little else could be seen but the
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A gaseous induction using sevoflurane with an FiO 2 of 1.0 was performed. CPAP was maintained through the anaesthetic circuit. Initially induction was slow as tidal volumes were small but the airway was easily maintained with a facemask. As the depth of anaesthesia was increased the airway obstruction resolved. Oxygen saturation remained at 100%. Once an adequate depth of anaesthesia had been obtained, the vocal cords and upper trachea were sprayed with lignocaine 4% and the patient was allowed to continue breathing spontaneously. No abnormality of the vocal cords, in either position or movement, was detected at this stage. The ENT surgeon then inspected the upper airway and followed this with rigid bronchoscopy. During this period anaesthesia was maintained with boluses of intravenous propofol. Apart from a very small nodule at the junction of the anterior one third and posterior two thirds of the right vocal cord, the examination was normal. As no pathology was apparent it was decided to allow the patient to wake up. This occurred without the return of any upper airway obstruction, and she was transferred to the intensive care unit for further observation. No further episode of airway obstruction occurred during her admission. It was thought that her problems were most likely to be functional.
The following day a psychiatric assessment showed that significant emotional distress had occurred three weeks previously, which bore a temporal relationship to the onset of her symptoms. The patient was discharged with the diagnosis of functional upper airway obstruction. Since discharge, there have been no further episodes of airway obstruction, but there have been a number of episodes of intermittent hoarse voice. This is now thought to represent a functional dysphonia.
DISCUSSION
Functional disorders of the vocal cords can present clinically in a number of ways. Firstly, patients may have wheezing mimicking asthma. Secondly they may have a voice disturbance and finally they can present, as in this case, with severe upper airway obstruction. Not surprisingly some patients may have all three features.
The concept of non-organic laryngeal obstruction was first reported in the literature in 1974 and the term Munchausen's stridor was coined 1 . In this original case report the patient described had been admitted on at least fifteen occasions over a five-year period for symptoms of acute dyspnoea accompanied by stridor. There was never an obvious precipitant; physical examination was always normal, as were all investigations. Each time the patient was treated as an emergency and after a period of time in hospital discharged home. Finally it was realised that the patient was imitating the appearance of laryngeal obstruction and psychiatric treatment was commenced with effect.
Since this report a number of other case reports have appeared. In 1981 Appelblatt described the syndrome of Functional Upper Airway Obstruction 2 . This was described as an uncommon disorder characterized by stridor, intense vocal cord adduction and an otherwise normal upper airway on examination. Three cases were presented and in each case a tracheostomy was required after failure of medical therapy to relieve the obstruction. Two of the three patients subsequently demonstrated significant psychiatric disorders. During the episodes of intense airway obstruction, blood gas analyses were performed. The oxygen saturations were 87%, 85% and 80% respectively (FiO 2 =0.21). With the exception of tracheostomy insertion, these findings were very similar to the case we present. This final point is important as it demonstrates that the patient's oxygen saturation provides no guide as to the presence or absence of underlying physical pathology.
Another variant was described in 1983, when Christopher et al recognized that patients with a functional disorder of the vocal cords could mimic attacks of bronchial asthma 3 . With the aid of flow volume loops during episodes of wheezing, they showed that the obstruction to airflow was consistent with a variable extrathoracic obstruction. This was confirmed with indirect laryngoscopy where the true cords were seen to be adducted and the false cards tended to bunch together. These changes were seen throughout the respiratory cycle. No patient was aware of the vocal cord dysfunction and all responded to speech therapy and psychotherapy. Vocal cord dysfunction mimicking asthma has also been described in children 4, 5 . It is unclear at present whether the asthma in the patient we report here is functional or not.
Finally, all patients with functional disorders of the vocal cords should have psychiatric evaluation and treatment. However, this cannot occur unless the correct diagnosis is made. Failure to do so can lead to inappropriate therapy which is detrimental to the patient, and can result in multiple and inappropriate admissions to general medical wards and intensive care units at great cost to the community. A paper by Newman et al in 1995 highlighted these issues 6 . They reviewed 95 patients with vocal cord dysfunction over an eight-year period. Fifty-three patients also had asthma. However, of those patients with vocal cord dysfunction without asthma, the latter had been misdiagnosed on average for 4.8 years. Thirty-four of these forty-two patients were receiving prednisolone at an average daily dose of 29.2 mg. Overall they presented to the emergency department an average of 9.7 times in the year prior to diagnosis and were admitted 5.9 times. Twenty-eight per cent of these patients were intubated. As mentioned in Appelblatt's paper, all patients had enough respiratory embarrassment to warrant tracheostomy 2 .
One other interesting point of this case was that we were able to relieve the upper airway obstruction with the application of mask CPAP. Although CPAP is commonly applied by anaesthetists to overcome airway obstruction, we can find no reference to its being used in the case of functional upper airway obstruction. Not only was it useful preoperatively but we were able to maintain its application during the subsequent gaseous anaesthetic induction, a recognized technique for managing difficult airways 7 . We chose sevoflurane for its low incidence of airway irritability and rapid onset of action compared with other volatile gases [8] [9] [10] . Its use has now been reported in other cases of gaseous induction associated with difficult airways in adults 11 .
